Trauma-focused cognitive-behavioural therapy (TF-CBT), such as prolonged exposure therapy, is a first-line treatment for post-traumatic stress disorder (PTSD). However, adapting TF-CBT as an intervention in situations with limited resources, such as in disaster settings, is problematic. This case report concerns a Japanese man in his 30s who was diagnosed with lateonset PTSD 5 years after the 2011 Great East Japan Earthquake. The onset and progression of his symptoms were heavily affected by changes in his life after evacuation due to the postearthquake nuclear power plant accident. We were able to successfully implement structured CBT and help the patient better cope with his symptoms in a disaster-stricken location. CBT for PTSD includes exposure to traumatic memories, which may lead to worsening of PTSD symptoms, but we were able to administer the therapy successfully with clinical support through the use of modern information and communication technology.
BACkgRoUnd
It is not easy to implement trauma-focused cognitive-behavioural therapy (TF-CBT), including prolonged exposure (PE) therapy, 1 as an intervention for post-traumatic stress disorder (PTSD) in situations where resources are scarce or unavailable, such as in postdisaster environments. CBT is recognised as the standard treatment for PTSD, 2 3 but such interventions are time-consuming and labour-intensive, and require therapists to have expertise in addressing patients' psychological pain stimulated by recollection of traumatic memories. This restricts the widespread application of CBT to victims immediately after a disaster. 4 As a result, the use of psychological first aid (PFA), which avoids focusing on the traumatic experiences of disaster survivors and emphasises the importance of practical assistance, has been globally supported. [5] [6] [7] This is particularly so as critical incidence stress debriefing was found to be ineffective in the prevention of PTSD. 8 9 Low-impact interventions, such as PFA, should be performed immediately after a disaster, and only when PTSD or depression symptoms persist for a certain period should a specialised treatment for each symptom, such as TF-CBT, be used. 4 Therefore, the safety and efficacy of CBT for PTSD, which should be effective in disaster-hit areas, and the impact of including exposure techniques for traumatic memories need to be extensively examined.
Following the Great East Japan Earthquake (GEJE), subsequent tsunami and the resultant Fukushima nuclear power plant incident, PTSD became one of the most important issues for medical or administrative personnel striving to help disaster victims. The lifetime prevalence of PTSD in the Japanese population is 1.3%. 10 However, 21.6% of evacuees in 2011 and 18.3% in 2012 who had lived near the nuclear plant showed signs of PTSD, according to a self-administered questionnaire survey conducted by Fukushima Prefecture authorities and Fukushima Medical University. 11 While the prevalence rate of PTSD after disasters often declines over time, 12 13 it is also possible that the deterioration of survivors' living conditions could trigger late-onset PTSD. 14 Therefore, it is important to develop effective intervention methods for patients with disasterrelated PTSD, both immediately following and in the months after the disaster.
We experienced a case of a male GEJE evacuee in his late 30s who presented with delayed PTSD. His life and living conditions after his evacuation deeply affected the course of his illness. By having a supervisor in Tokyo oversee the case via Skype, we were able to successfully administer PE therapy. 1 PE therapy is a representative trauma-focused CBT which includes in vivo exposure to things that are usually avoided by patients and emotional processing through imaginal exposure to traumatic memories and psychoeducation. The implementation of PE therapy led to remission of the patient's PTSD symptoms. Even in the catastrophic conditions following natural or anthropogenic disasters, the use of modern information and communication technologies, such as Skype, facilitate the successful implementation of TF-CBT, as evidenced by our experience with PE therapy.
CASe pReSenTATion
The patient, a man in his late 30s, first presented 5 years and 1 month after the GEJE. He was married and has two children. In 2011, he experienced the GEJE on a high pillar and in an area that was placed under compulsory evacuation. When he was relocated, he was able to engage in similar work as he was undertaking before the earthquake. Even though he suffered traumatic reactions such as novel treatment (new drug/intervention; established drug/procedure in new situation) nightmares immediately after the disaster, these reactions gradually decreased over time.
Three years after the earthquake, people were still being evacuated from a 20 km zone around the stricken nuclear plant. However, he decided to move to a new location that was deemed safe and which was closer to his original house. He got a new job, but the type of work was unfamiliar to him. He gradually realised that he could not "understand the work properly," and his work performance suffered significantly. He became severely anxious and depressed. Over the course of several months, he experienced panic attacks more frequently, along with feelings of irritability, insomnia and loss of appetite. The patient also described being in a traffic accident, crashing into another car that had stopped at an intersection, which worsened his various symptoms. He visited our clinic for the first time 2 months after the traffic accident.
At the first examination, it was determined that he had both PTSD and mood disorder symptoms; he was depressed and agitated. Treatment of the mood disorder symptoms was given priority. First, we prescribed antidepressants (clomipramine 100 mg and mirtazapine 45 mg), which proved only partially effective, and his anxiety symptoms, including agitation, were not adequately controlled. His symptoms did not meet the criteria for hypomanic episodes, nor mixed feature 2 ; however, there is a study pointing out that 40%-50% of individuals with major depressive disorder display lifetime subsyndromal hypomanic presentations that are not necessarily concurrent with a major depressive episode, and comorbid anxiety is a clinical confirmation of bipolarity. 15 Additionally, based on a study reporting an increase in patients with bipolar disorder in Fukushima after the disaster, 16 we prescribed lithium carbonate 400 mg. We decreased the dosage of clomipramine to 10 mg and stopped administering mirtazapine. About 2 months after starting lithium carbonate, we were able to control his mood disorder symptoms. Subsequently, PTSD symptoms such as re-experience, avoidance and hyperarousal became evident. 2
diffeRenTiAl diAgnoSiS panic disorder
When therapy started, he was experiencing panic attacks a few times a day. Therefore, panic disorder was considered a differential diagnosis. Later, after successfully completing PTSD treatment, his symptoms of panic attack also diminished.
TReATMenT
After consulting with the patient, we decided to implement PE therapy. 1 There are several therapies effective for PTSD, with exposure therapy thought to be particularly efficacious. 17 Securing a therapist was a challenge with respect to implementing PE in a disaster-stricken area as there was a scarcity of certified PE therapists 1 at that time. However, we overcame the problem by recording the treatment scenarios of the actual case and asking a suitably qualified supervisor in Tokyo to oversee the therapy process via Skype, while one of us underwent a proper training course. Two courses of PE therapy were performed by the end of the treatment regimen.
The first course was carried out once a week for 6 weeks. This began 5 years and 3 months after the GEJE and 3 months after his first visit to our clinic. During the second session of the first course, he strongly emphasised his fear of not finding his children, stating: "could not find my children when I returned home soon after the earthquake. I felt a strong fear that my children would be smashed somewhere." This was despite the fact that he eventually found out his children were safe. Therefore, we repeatedly implemented imaginal exposure for that memory. After the first course was over, his condition stabilised.
Three months after the end of the first course, an earthquake with a seismic intensity of 5 occurred where the patient lived. The patient relapsed with depressive and anxiety symptoms, and these symptoms were resistant to pharmacotherapies. Therefore, we decided to conduct a second course of PE therapy. A total of six sessions were held once a week, now 6 years and 6 months after the GEJE and 1 year and 5 months after his first visit to our clinic. Even though he was extremely afraid to recall the bodily sensations caused by the earthquake he experienced on a high pillar, he could repeatedly recollect the traumatic memory during the therapeutic procedure.
After the second course of PE therapy, his symptoms had significantly improved, and he was able to continue to work without interruption and did not need to come to the clinic or take medications.
oUTCoMe And follow-Up
During the first course of PE therapy, a PTSD evaluation scalethe Posttraumatic Diagnostic Scale (PDS) 18 -was used. Before the first session, the patient scored 24 points, which decreased to 5 points after the sixth session. The Beck Depression Inventory Manual, Second Edition (BDI-II), 19 which is a depression evaluation scale, was also used. He scored 30 points before the first session, which decreased to 5 points after the sixth session. He also subjectively reported "I felt more comfortable."
When the second course of PE therapy started, the PDS 18 score was 17 points before the first session, decreasing to 4 points after the sixth session. The BDI-II 19 score was 21 before the first session and fell to 11 points after the sixth session.
The patient's symptoms ameliorated after the administration of PE therapy for both courses, and the effects remained 1 year and 5 months after the treatment.
diSCUSSion
This case demonstrated that CBT treatment for PTSD is feasible in a setting with limited resources, such as after a disaster. In our case, the patient's PTSD symptoms, which had initially improved following a natural course soon after the disaster, recurred twice. The first recurrence was when he failed to adapt to a new workplace environment and was feeling anxious about the future. The second recurrence was when another earthquake happened and his sense of security was threatened. To carry out PE therapy for PTSD cases, it is essential that the patient's safety is secured. When he had work problems, he felt severe anxiety with regard to income; however, his family anticipated receiving some compensation from the Japanese government, his wife continued to support him, and family ties were kept strong.
There were two important factors responsible for the success of the therapy. One was that the patient felt safe and secure when the therapy was introduced, as described above. The other was that exposure to traumatic memories was conducted in a standardised and structured therapy process supported by scientific evidence. 3 Even though medical resources available after disasters are often scarce, we were able to devise a therapy system through which PE therapy could be safely delivered, by using modern information and communication technology. We were able to successfully implement PE therapy in a PTSD case in a disaster-stricken area and the therapy was standardised.
novel treatment (new drug/intervention; established drug/procedure in new situation)
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